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(54) SIGNAL RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a signal receiver 
that can prevent a data transmission rate from being 
deteriorated. 

SOLUTION: The signal receiver 200 extracts only a direct 
wave from a received signal resulting from multiplexing a 
data signal and a PN signal and is provided with a PN 
generator 210 that generates the PN signal, a multiplier 206 
that converts the received signal into a base band signal, an 
impulse response estimate unit 212 that introduces an 
impulse response estimate value on the basis of the base 
band signal and the PN signal, a received signal replica 
generating section 222 that generates a replica of the 
received signal on the basis of the data signal, the impulse 
response estimate value and the PN signal, a subtractor 224 
that subtracts the replica of the received signal from the 
base band signal, a square value calculation unit 226 that 
calculates a square of a subtracted value and a maximum 
likelihood estimate type equalizer 228 that introduces the 
data signal on the basis of the square value. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A PN signal generating means which is a signal receiving set which takes out only a 
principal wave from an input signal which multiple-value-ized a data signal and a known PN 
signal for impulse response presumption, and generates said PN signal, An impulse response 
estimation means which derives an impulse response point estimate based on a signal conversion 
means which changes said input signal into a baseband signal, and said baseband signal and said 
PN signal, An input-signal replica generating means which generates a replica of said input 
signal based on a data signal, said impulse response point estimate, and said PN signal, The 1st 
subtraction means that subtracts a replica of said input signal from said baseband signal, A signal 
receiving set provided with a square value calculating means which computes a square value of a 
value computed by said 1st subtraction means, and a maximum likelihood sequence estimation 
type equalization means which derives a data signal based on said square value. 
[Claim 2]A PN signal generating means which is a signal receiving set which takes out only a 
principal wave from an input signal which multiple-value-ized a data signal and a known PN 
signal for impulse response presumption, and generates said PN signal, The 1st and 2nd 
reception means that receive said multiple-value-ized signal, and an adding means adding an 
output value of these 1st and 2nd reception means, A signal conversion means which is provided 
with a maximum likelihood sequence estimation type equalization means which derives a data 
signal based on a value computed by said adding means and from which each of said 1st and 2nd 
reception means changes said input signal into a baseband signal, An impulse response 
estimation means which derives an impulse response point estimate based on said baseband 
signal and said PN signal, An input-signal replica generating means which generates a replica of 
said input signal based on a data signal, said impulse response point estimate, and said PN signal, 
A signal receiving set provided with the 1st subtraction means that subtracts a replica of said 
input signal from said baseband signal, and a square value calculating means which outputs a 
square value of a value computed by said subtraction means as an output value. 
[Claim 3]The signal receiving set according to claim 2, wherein said 1st and 2nd reception 
means are further provided with a weighting means which makes weighting corresponding to a 
receiving level of said input signal a value computed by said square value calculating means. 
[Claim 4]The signal receiving set comprising according to any one of claims 1 to 3: 
A delay means from which said impulse response estimation means delays said baseband signal. 
A data signal replica generating means which generates a replica of a data signal based on a data 
signal drawn by said maximum likelihood sequence estimation type equalization means. 
The 2nd subtraction means that subtracts a replica of said data signal from a baseband signal 
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from said delay means. 

An impulse response point estimate deriving means which derives said impulse response point 
estimate based on a value computed by said 2nd subtraction means and said PN signal. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the signal receiving set which takes out only a 
principal wave from the input signal which multiple-value-ized the data signal and the known PN 
signal for impulse response presumption. 
[0002] 

[Description of the Prior Art]As a measure against receiving performance degradation, a signal 
receiving set is equipped with an impulse response presumption machine and a maximum 
likelihood sequence estimation type equalizer, the principle of a maximum likelihood sequence 
estimation detects the optimal data row from the former, and aiming at improvement in receiving 
performance is performed. 

[0003 ] Drawing 5 is a block diagram showing the example of composition of the conventional 
signal receiving set. The signal receiving set 500 shown in the figure, It has the antenna 502, the 
reference frequency generator 504, the multiplier 506, the low pass filter (LPF) 508, the impulse 
response presumption machine 510, the data signal replica generation machine 512, the 
subtr actor 514, the square value calculation machine 516, and the maximum likelihood sequence 
estimation type equalizer (MLSE) 518, and is constituted. The binary-phase-modulation method 
(BPSK:Binary Phase Shift Keying) shall be used for the modulation method. 
[0004]A predetermined data frame is transmitted from a signal transmission apparatus (not 
shown). Although the signal receiving set 502 receives this data frame, it may contain in an input 
signal the delayed wave in which predetermined [ other than a direct wave ] carried out symbol 
time length delay to this direct wave, and amplitude decreased according to the situation of a 
signal propagation way. Or since it becomes impossible to receive a direct wave when a receiver 
is located in the shadow of a building, in either of the delayed waves, receiving sensitivity may 
become high rather than a direct wave. For this reason, if each symbol is judged as it is, an error 
may arise in a judgment. So, with the signal receiving set 502, it is a principal wave (path of the 
maximum [ receiving sensitivity ].) to an input signal by the principle of a maximum likelihood 
sequence estimation. Even if it is a case where the other delayed wave containing a direct wave 
are contained, restoration of the original data frame is enabled from an input signal. 
[0005] Since detailed explanation is indicated in document "the volume for Shuichi Sasaoka, 
mobile communications, and Ohm-Sha", it is omitted, but in short, from a signal transmission 
apparatus, as shown in drawing 6 , it transmits the data frame which inserted the PN signal as a 
training signal in the data signal for transmission and reception with the prescribed interval. The 
multiplier 506 carries out the multiplication of the reference frequency signal from the office 
dispatch item generator 504 to the signal which the antenna 502 received, and changes it into a 
baseband signal. 

[0006]By LPF508, the impulse response presumption machine 510 extracts a PN signal from 
noise rejection and the baseband signal by which waveform shaping was carried out, and derives 
the time lag and amplitude difference of the PN signal of a principal wave, and PN signals, such 
as a delayed wave, as an impulse response point estimate. 



Page 2 of 12 



Machine English translation of JP 2002-077003 A 



[0007]The data signal replica generation machine 512 generates the replica of a data signal based 
on this impulse point estimate and the data signal (restored data) detected by the maximum 
likelihood sequence estimation type equalizer 518. The subtractor 514 subtracts the replica of a 
data signal from the baseband signal from LPF508. The square value calculation machine 516 
computes the square value of the value computed by the subtractor 514. The maximum 
likelihood sequence estimation type equalizer 518 detects the optimal data based on the value 
computed with the square value calculation machine 514. 
[0008] 

[Problem(s) to be Solved by the Invention]However, as shown in drawing 6 , in the method of 
inserting a PN signal in the data for transmission and reception with a prescribed interval, much 
time was occupied only for transmission and reception of a PN signal, and there was a problem 
of causing the fall (fall of a throughput) of the access speed of data. 
[0009]This invention solves the above-mentioned conventional problem. The purpose is to 
provide the signal receiving set which can prevent the fall of the access speed of data. 

[0010] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, a signal 
receiving set of this invention is provided with the following. 

It is what takes out only a direct wave from an input signal which multiple -value-ized a data 
signal and a known PN signal for impulse response presumption, A PN signal generating means 
which is a signal receiving set which takes out only a direct wave from an input signal which 
multiple-value-ized a data signal and a known PN signal for impulse response presumption, and 
generates said PN signal. 

A signal conversion means which changes said input signal into a baseband signal. 

An impulse response estimation means which derives an impulse response point estimate based 

on said baseband signal and said PN signal. 

An input-signal replica generating means which generates a replica of said input signal based on 
a data signal, said impulse response point estimate, and said PN signal, The 1st subtraction 
means that subtracts a replica of said input signal from said baseband signal, a square value 
calculating means which computes a square value of a value computed by said 1st subtraction 
means, and a maximum likelihood sequence estimation type equalization means which derives a 
data signal based on said square value. 

[001 1]A PN signal generating means which a signal receiving set of this invention takes out only 
a direct wave from an input signal which multiple-value-ized a data signal and a known PN 
signal for impulse response presumption, and generates said PN signal, The 1st and 2nd 
reception means that receive said multiple-value-ized signal, and an adding means adding an 
output value of these 1st and 2nd reception means, A signal conversion means which is provided 
with a maximum likelihood sequence estimation type equalization means which derives a data 
signal based on a value computed by said adding means and from which each of said 1st and 2nd 
reception means changes said input signal into a baseband signal, An impulse response 
estimation means which derives an impulse response point estimate based on said baseband 
signal and said PN signal, An input-signal replica generating means which generates a replica of 
said input signal based on a data signal, said impulse response point estimate, and said PN signal, 
It has the 1st subtraction means that subtracts a replica of said input signal from said baseband 
signal, and a square value calculating means which outputs a square value of a value computed 
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by said subtraction means as an output value. 

[00 12] As for said especially 1st and 2nd reception means, it is preferred to have further a 
weighting means which makes weighting corresponding to a receiving level of said input signal a 
value computed by said square value calculating means. 

[0013]In these cases, said impulse response estimation means, A delay means which delays said 
baseband signal, and a data signal replica generating means which generates a replica of a data 
signal based on a data signal drawn by said maximum likelihood sequence estimation type 
equalization means, The 2nd subtraction means that subtracts a replica of said data signal from a 
baseband signal from said delay means, It is preferred to have an impulse response point estimate 
deriving means which derives said impulse response point estimate based on a value computed 
by said 2nd subtraction means and said PN signal. 
[0014] 

[Embodiment of the Invention]Hereafter, based on one illustrated embodiment, this invention is 
explained in detail. Drawing 1 is a figure showing the composition of the data frame sent and 
received between a signal transmission apparatus and a signal receiving set in this invention. 
Conventionally, as shown in drawing 6 , the data frame is constituted by inserting a PN signal in 
the data for transmission and reception with a prescribed interval. However, in this invention, as 
shown in drawing 1, the head of a data frame is only a PN signal, but after this PN signal is what 
multiple-value-ized the PN signal and the data signal. For this reason, much time is not occupied 
only for transmission and reception of a PN signal, and it is possible to prevent the fall of the 
access speed of data. 

[0015] Drawing 2 is a block diagram showing an example of the composition of the signal 
transmission apparatus which transmits a data frame to the signal receiving set of this invention. 
The signal transmission apparatus 100 shown in the figure is provided with the mapping part 
102, PN generator 104, the mapping part 106, the adding machine 108, the low pass filter (LPF) 
110, the reference frequency generator 112, the multiplier 114, and the antenna 116, and is 
constituted. 

[0016]The mapping part 102 maps the data of a transmission object. The data of a transmission 
object is a predetermined data row which consists of 0 and 1, and the mapping part 102 is 
changed into -1 at the time of +1 and 1, when a data signal is 0, for example. 
[0017]PN generator 104 generates a known PN signal. The mapping part 106 maps the PN signal 
which PN generator 104 generated like the mapping part 102, and when a PN signal is [ for 
example, ] 0, it changes it into -1 at the time of +1 and 1. 

[0018]The adding machine 108 adds the data signal and PN signal which were mapped. LPF1 10 
performs waveform shaping while removing the noise component of the signal from the adding 
machine 108. The multiplier 1 14 is modulated by carrying out the multiplication of the reference 
frequency from the reference frequency generator 1 12 to the signal from this LPF 1 10. This 
modulated signal is transmitted from the antenna 116. 

[00 19] Drawing 3 is a block diagram showing an example of the composition of the signal 
receiving set of this invention. The signal receiving set 200 shown in the figure, The antenna 
202, the reference frequency generator 204, the multiplier 206, the low pass filter (LPF) 208, PN 
generator 210, the impulse response presumption machine 212, the input- signal replica 
generation machine 222, the subtractor 224, the square value calculation machine 226, a 
maximum likelihood sequence estimation type equalizer. (MLSE) It has 228 and is constituted. 
The multiplier 206 carries out the multiplication of the reference frequency signal from the 
reference frequency generator 204 to the signal which the antenna 202 received, and changes it 
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into a baseband signal. 

[0020]The impulse response presumption machine 212 derives an impulse response point 
estimate based on this baseband signal. This impulse response presumption machine 212 is 
provided with the delay device 214, the data signal replica generation machine 216, the 
subtracter 218, and the matched filter 220, and is constituted. 

[0021]The delay device 214 delays the baseband signal from LPF208. Although the baseband 
signal from the delay device 214 and the data signal replica from the data signal replica 
generating part 216 are inputted into the subtractor 218 mentioned later, this data signal replica 
needs to be a replica corresponding to the data signal included in the baseband signal from the 
delay device 214. Then, when the delay device 214 delays a baseband signal, the replica of a 
baseband signal and the data signal included in this baseband signal is simultaneously inputted 
into the subtractor 218. 

[0022]The data signal replica generation machine 216 generates the replica of the data signal 
drawn by the maximum likelihood sequence estimation type equalizer 228. The subtractor 218 
subtracts the data signal replica from the data signal replica generating part 216 from the 
baseband signal from the delay device 214. This subtraction removes a data signal ingredient 
from a baseband signal, and is equivalent to extracting a PN signal ingredient. 
[0023]Based on the PN signal ingredient from the subtractor 218, and the known PN signal of 
PN generator 210, the matched filter 220 draws the time lag and amplitude difference of the PN 
signal of a direct wave, and the PN signal of a delayed wave, and outputs them as an impulse 
response point estimate. 

[0024]The input-signal replica generating part 222 generates the replica of an input signal based 
on the data signal drawn by the known PN signal and the maximum likelihood sequence 
estimation type equalizer 228 of the impulse response point estimate from the matched filter 220, 
and PN generator 210. 

[0025] Specifically, the input- signal replica generating part 222 generates the replica of an input 
signal by generating a direct wave and a delayed wave from this multiple-value-ized signal, and 
superimposing these based on an impulse response point estimate, while generating the signal 
which multiple-value-ized the PN signal and the data signal. 

[0026]The subtractor 224 subtracts the input-signal replica from the input-signal replica 
generating part 222 from the baseband signal from LPF208. The square value calculation 
machine 226 computes the square value of this subtraction value. 

[0027]The maximum likelihood sequence estimation type equalizer 228 derives a data signal by 
inputting the square value from the square value calculation machine 226, performing calculation 
processing by a Viterbi algorithm so that this square value may become the minimum, and 
determining a survival path. Thus, it becomes possible to derive a data signal from the data frame 
which multiple-value-ized the data signal and the PN signal. 

[0028]Next, other embodiments of this invention are described. Drawing 4 is a block diagram 
showing the modification of the composition of the signal receiving set of this invention. The 
signal receiving set 300 shown in the figure is provided with the receivers 301 and 401, PN 
generator 410, the adding machine 428, and the maximum likelihood sequence estimation type 
equalizer 429, and is constituted. 

[0029]The receiver 301 is provided with the antenna 302, the reference frequency generator 304, 
the multiplier 306, the low pass filter (LPF) 308, the impulse response presumption machine 312, 
the input-signal replica generation machine 322, the subtractor 324, the square value calculation 
machine 326, and the weighting section 327, and is constituted. On the other hand, the receiver 
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401 is provided with the antenna 402, the reference frequency generator 404, the multiplier 406, 
the low pass filter (LPF) 408, the impulse response presumption machine 412, the input-signal 
replica generation machine 422, the subtractor 424, the square value calculation machine 426, 
and the weighting section 427, and is constituted. 

[0030]Among these, The antennas 302 and 402, the reference frequency generators 304 and 404, 
the multipliers 306 and 406, LPF 308 and 408, the impulse response presumption machines 312 
and 412, the input- signal replica generation machines 322 and 422, the subtractors 324 and 424, 
and the square value calculation machines 326 and 426, Antenna [ of the signal receiving set 100 
shown in drawing 1, respectively ] 202, reference frequency generator 204, multiplier 206, and 
low pass filter LPF08, PN generator 210, the impulse response presumption machine 212, the 
input-signal replica generation machine 222, the subtractor 224, Since it is the same composition 
as the square value calculation machine 226, the explanation is omitted. 
[0031]The weighting section 327 of the receiver 301 performs weighting corresponding to the 
receiving level of the signal received by the antenna 302 to the square value computed with the 
square value calculation machine 326. The weighting section 427 of the receiver 401 performs 
similarly weighting corresponding to the receiving level of the signal received by the antenna 

402 to the square value computed with the square value calculation machine 426. 
[0032]For example, when the receiving level of the signal received by the antenna 302 of the 
receiver 301 is twice the receiving level of the signal received by the antenna 402 of the receiver 
401, the weighting section 327 of the receiver 301 should just double the square value which the 
square value calculation machine 326 computed. 

[0033]The adding machine 428 adds the signal from these weighting sections 327 and 427. The 
maximum likelihood sequence estimation type equalizer 429 derives a data signal by inputting 
the aggregate value computed by the adding machine 428, performing calculation processing by 
a Viterbi algorithm so that this aggregate value may become the minimum, and determining a 
survival path. 

[0034]Thus, it becomes possible to derive a data signal from the data frame which multiple- 
value-ized the data signal and the PN signal. Derivation of the data signal by the maximum 
likelihood sequence estimation type equalizer 429 can be made more nearly probable by carrying 
out weighting corresponding to a receiving level to the square value computed with the square 
value calculation machines 327 and 427. 

[0035]In the above, one embodiment of this invention was described over Drawings. However, 
this invention is not limited to the matter shown in said embodiment, but it is clear for the 
change, improvement, etc. to be possible based on the description of Claims. For example, in the 
above-mentioned embodiment, although the impulse response presumption machine was 
constituted using the matched filter, it may be the means which applied other algorithms, such as 
an RLS algorithm and an LMS algorithm. 
[0036] 

[Effect of the Invention] Since the signal which multiple-value-ized the PN signal and the data 
signal can be received and a data signal can be derived from this signal according to this 
invention like the above, it becomes possible to prevent the fall of the access speed of data. 



TECHNICAL FIELD 
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[Field of the InventionJThis invention relates to the signal receiving set which takes out only a 
principal wave from the input signal which multiple-value-ized the data signal and the known PN 
signal for impulse response presumption. 

PRIOR ART 



[Description of the Prior ArtJAs a measure against receiving performance degradation, a signal 
receiving set is equipped with an impulse response presumption machine and a maximum 
likelihood sequence estimation type equalizer, the principle of a maximum likelihood sequence 
estimation detects the optimal data row from the former, and aiming at improvement in receiving 
performance is performed. 

[0003] Drawing 5 is a block diagram showing the example of composition of the conventional 
signal receiving set. The signal receiving set 500 shown in the figure, It has the antenna 502, the 
reference frequency generator 504, the multiplier 506, the low pass filter (LPF) 508, the impulse 
response presumption machine 510, the data signal replica generation machine 512, the 
subtr actor 514, the square value calculation machine 516, and the maximum likelihood sequence 
estimation type equalizer (MLSE) 518, and is constituted. The binary-phase-modulation method 
(BPSK:Binary Phase Shift Keying) shall be used for the modulation method. 
[0004JA predetermined data frame is transmitted from a signal transmission apparatus (not 
shown). Although the signal receiving set 502 receives this data frame, it may contain in an input 
signal the delayed wave in which predetermined [ other than a direct wave ] carried out symbol 
time length delay to this direct wave, and amplitude decreased according to the situation of a 
signal propagation way. Or since it becomes impossible to receive a direct wave when a receiver 
is located in the shadow of a building, in either of the delayed waves, receiving sensitivity may 
become high rather than a direct wave. For this reason, if each symbol is judged as it is, an error 
may arise in a judgment. So, with the signal receiving set 502, it is a principal wave (path of the 
maximum [ receiving sensitivity ].) to an input signal by the principle of a maximum likelihood 
sequence estimation. Even if it is a case where the other delayed wave containing a direct wave 
are contained, restoration of the original data frame is enabled from an input signal. 
[0005] Since detailed explanation is indicated in document "the volume for Shuichi Sasaoka, 
mobile communications, and Ohm-Sha", it is omitted, but in short, from a signal transmission 
apparatus, as shown in drawing 6 , it transmits the data frame which inserted the PN signal as a 
training signal in the data signal for transmission and reception with the prescribed interval. The 
multiplier 506 carries out the multiplication of the reference frequency signal from the office 
dispatch item generator 504 to the signal which the antenna 502 received, and changes it into a 
baseband signal. 

[0006]By LPF508, the impulse response presumption machine 510 extracts a PN signal from 
noise rejection and the baseband signal by which waveform shaping was carried out, and derives 
the time lag and amplitude difference of the PN signal of a principal wave, and PN signals, such 
as a delayed wave, as an impulse response point estimate. 

[0007]The data signal replica generation machine 512 generates the replica of a data signal based 
on this impulse point estimate and the data signal (restored data) detected by the maximum 
likelihood sequence estimation type equalizer 518. The subtractor 514 subtracts the replica of a 
data signal from the baseband signal from LPF508. The square value calculation machine 516 
computes the square value of the value computed by the subtractor 514. The maximum 
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likelihood sequence estimation type equalizer 518 detects the optimal data based on the value 
computed with the square value calculation machine 514. 

EFFECT OF THE INVENTION 



[Effect of the Invention] Since the signal which multiple-value-ized the PN signal and the data 
signal can be received and a data signal can be derived from this signal according to this 
invention like the above, it becomes possible to prevent the fall of the access speed of data. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the InventionJHowever, as shown in drawing 6 , in the method of 
inserting a PN signal in the data for transmission and reception with a prescribed interval, much 
time was occupied only for transmission and reception of a PN signal, and there was a problem 
of causing the fall (fall of a throughput) of the access speed of data. 
[0009]This invention solves the above-mentioned conventional problem. The purpose is to 
provide the signal receiving set which can prevent the fall of the access speed of data. 



MEANS 



[Means for Solving the Problem]In order to attain the above-mentioned purpose, a signal 
receiving set of this invention is provided with the following. 

It is what takes out only a direct wave from an input signal which multiple-value-ized a data 
signal and a known PN signal for impulse response presumption, A PN signal generating means 
which is a signal receiving set which takes out only a direct wave from an input signal which 
multiple-value-ized a data signal and a known PN signal for impulse response presumption, and 
generates said PN signal. 

A signal conversion means which changes said input signal into a baseband signal. 

An impulse response estimation means which derives an impulse response point estimate based 

on said baseband signal and said PN signal. 

An input-signal replica generating means which generates a replica of said input signal based on 
a data signal, said impulse response point estimate, and said PN signal, The 1st subtraction 
means that subtracts a replica of said input signal from said baseband signal, a square value 
calculating means which computes a square value of a value computed by said 1st subtraction 
means, and a maximum likelihood sequence estimation type equalization means which derives a 
data signal based on said square value. 

[001 1]A PN signal generating means which a signal receiving set of this invention takes out only 
a direct wave from an input signal which multiple-value-ized a data signal and a known PN 
signal for impulse response presumption, and generates said PN signal, The 1st and 2nd 
reception means that receive said multiple-value-ized signal, and an adding means adding an 
output value of these 1st and 2nd reception means, A signal conversion means which is provided 
with a maximum likelihood sequence estimation type equalization means which derives a data 
signal based on a value computed by said adding means and from which each of said 1st and 2nd 
reception means changes said input signal into a baseband signal, An impulse response 
estimation means which derives an impulse response point estimate based on said baseband 
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signal and said PN signal, An input-signal replica generating means which generates a replica of 
said input signal based on a data signal, said impulse response point estimate, and said PN signal, 
It has the 1st subtraction means that subtracts a replica of said input signal from said baseband 
signal, and a square value calculating means which outputs a square value of a value computed 
by said subtraction means as an output value. 

[00 12] As for said especially 1st and 2nd reception means, it is preferred to have further a 
weighting means which makes weighting corresponding to a receiving level of said input signal a 
value computed by said square value calculating means. 

[0013]In these cases, said impulse response estimation means, A delay means which delays said 
baseband signal, and a data signal replica generating means which generates a replica of a data 
signal based on a data signal drawn by said maximum likelihood sequence estimation type 
equalization means, The 2nd subtraction means that subtracts a replica of said data signal from a 
baseband signal from said delay means, It is preferred to have an impulse response point estimate 
deriving means which derives said impulse response point estimate based on a value computed 
by said 2nd subtraction means and said PN signal. 
[0014] 

[Embodiment of the Invention]Hereafter, based on one illustrated embodiment, this invention is 
explained in detail. Drawing I is a figure showing the composition of the data frame sent and 
received between a signal transmission apparatus and a signal receiving set in this invention. 
Conventionally, as shown in drawing 6 , the data frame is constituted by inserting a PN signal in 
the data for transmission and reception with a prescribed interval. However, in this invention, as 
shown in drawing 1 , the head of a data frame is only a PN signal, but after this PN signal is what 
multiple-value-ized the PN signal and the data signal. For this reason, much time is not occupied 
only for transmission and reception of a PN signal, and it is possible to prevent the fall of the 
access speed of data. 

[0015] Draw in g 2 is a block diagram showing an example of the composition of the signal 
transmission apparatus which transmits a data frame to the signal receiving set of this invention. 
The signal transmission apparatus 100 shown in the figure is provided with the mapping part 
102, PN generator 104, the mapping part 106, the adding machine 108, the low pass filter (LPF) 
110, the reference frequency generator 112, the multiplier 114, and the antenna 116, and is 
constituted. 

[0016]The mapping part 102 maps the data of a transmission object. The data of a transmission 
object is a predetermined data row which consists of 0 and 1, and the mapping part 102 is 
changed into -1 at the time of +1 and 1, when a data signal is 0, for example. 
[0017]PN generator 104 generates a known PN signal. The mapping part 106 maps the PN signal 
which PN generator 104 generated like the mapping part 102, and when a PN signal is [ for 
example, ] 0, it changes it into -1 at the time of +1 and 1. 

[0018]The adding machine 108 adds the data signal and PN signal which were mapped. LPF1 10 
performs waveform shaping while removing the noise component of the signal from the adding 
machine 108. The multiplier 1 14 is modulated by carrying out the multiplication of the reference 
frequency from the reference frequency generator 1 12 to the signal from this LPF 1 10. This 
modulated signal is transmitted from the antenna 116. 

[0019] Drawing 3 is a block diagram showing an example of the composition of the signal 
receiving set of this invention. The signal receiving set 200 shown in the figure, The antenna 
202, the reference frequency generator 204, the multiplier 206, the low pass filter (LPF) 208, PN 
generator 210, the impulse response presumption machine 212, the input- signal replica 
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generation machine 222, the subtractor 224, the square value calculation machine 226, a 
maximum likelihood sequence estimation type equalizer. (MLSE) It has 228 and is constituted. 
The multiplier 206 carries out the multiplication of the reference frequency signal from the 
reference frequency generator 204 to the signal which the antenna 202 received, and changes it 
into a baseband signal. 

[0020]The impulse response presumption machine 212 derives an impulse response point 
estimate based on this baseband signal. This impulse response presumption machine 212 is 
provided with the delay device 214, the data signal replica generation machine 216, the 
subtractor 218, and the matched filter 220, and is constituted. 

[0021]The delay device 214 delays the baseband signal from LPF208. Although the baseband 
signal from the delay device 214 and the data signal replica from the data signal replica 
generating part 216 are inputted into the subtractor 218 mentioned later, this data signal replica 
needs to be a replica corresponding to the data signal included in the baseband signal from the 
delay device 214. Then, when the delay device 214 delays a baseband signal, the replica of a 
baseband signal and the data signal included in this baseband signal is simultaneously inputted 
into the subtractor 218. 

[0022]The data signal replica generation machine 216 generates the replica of the data signal 
drawn by the maximum likelihood sequence estimation type equalizer 228. The subtractor 218 
subtracts the data signal replica from the data signal replica generating part 216 from the 
baseband signal from the delay device 214. This subtraction removes a data signal ingredient 
from a baseband signal, and is equivalent to extracting a PN signal ingredient. 
[0023]Based on the PN signal ingredient from the subtractor 218, and the known PN signal of 
PN generator 210, the matched filter 220 draws the time lag and amplitude difference of the PN 
signal of a direct wave, and the PN signal of a delayed wave, and outputs them as an impulse 
response point estimate. 

[0024]The input-signal replica generating part 222 generates the replica of an input signal based 
on the data signal drawn by the known PN signal and the maximum likelihood sequence 
estimation type equalizer 228 of the impulse response point estimate from the matched filter 220, 
and PN generator 210. 

[0025] Specifically, the input- signal replica generating part 222 generates the replica of an input 
signal by generating a direct wave and a delayed wave from this multiple-value-ized signal, and 
superimposing these based on an impulse response point estimate, while generating the signal 
which multiple-value-ized the PN signal and the data signal. 

[0026]The subtractor 224 subtracts the input-signal replica from the input-signal replica 
generating part 222 from the baseband signal from LPF208. The square value calculation 
machine 226 computes the square value of this subtraction value. 

[0027]The maximum likelihood sequence estimation type equalizer 228 derives a data signal by 
inputting the square value from the square value calculation machine 226, performing calculation 
processing by a Viterbi algorithm so that this square value may become the minimum, and 
determining a survival path. Thus, it becomes possible to derive a data signal from the data frame 
which multiple-value-ized the data signal and the PN signal. 

[0028]Next, other embodiments of this invention are described. Drawing 4 is a block diagram 
showing the modification of the composition of the signal receiving set of this invention. The 
signal receiving set 300 shown in the figure is provided with the receivers 301 and 401, PN 
generator 410, the adding machine 428, and the maximum likelihood sequence estimation type 
equalizer 429, and is constituted. 
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[0029]The receiver 301 is provided with the antenna 302, the reference frequency generator 304, 
the multiplier 306, the low pass filter (LPF) 308, the impulse response presumption machine 312, 
the input-signal replica generation machine 322, the subtractor 324, the square value calculation 
machine 326, and the weighting section 327, and is constituted. On the other hand, the receiver 

401 is provided with the antenna 402, the reference frequency generator 404, the multiplier 406, 
the low pass filter (LPF) 408, the impulse response presumption machine 412, the input-signal 
replica generation machine 422, the subtractor 424, the square value calculation machine 426, 
and the weighting section 427, and is constituted. 

[0030]Among these, The antennas 302 and 402, the reference frequency generators 304 and 404, 
the multipliers 306 and 406, LPF 308 and 408, the impulse response presumption machines 312 
and 412, the input- signal replica generation machines 322 and 422, the subtractors 324 and 424, 
and the square value calculation machines 326 and 426, Antenna [ of the signal receiving set 100 
shown in drawing 1, respectively ] 202, reference frequency generator 204, multiplier 206, and 
low pass filter LPF08, PN generator 210, the impulse response presumption machine 212, the 
input-signal replica generation machine 222, the subtractor 224, Since it is the same composition 
as the square value calculation machine 226, the explanation is omitted. 
[0031]The weighting section 327 of the receiver 301 performs weighting corresponding to the 
receiving level of the signal received by the antenna 302 to the square value computed with the 
square value calculation machine 326. The weighting section 427 of the receiver 401 performs 
similarly weighting corresponding to the receiving level of the signal received by the antenna 

402 to the square value computed with the square value calculation machine 426. 
[0032]For example, when the receiving level of the signal received by the antenna 302 of the 
receiver 301 is twice the receiving level of the signal received by the antenna 402 of the receiver 
401, the weighting section 327 of the receiver 301 should just double the square value which the 
square value calculation machine 326 computed. 

[0033]The adding machine 428 adds the signal from these weighting sections 327 and 427. The 
maximum likelihood sequence estimation type equalizer 429 derives a data signal by inputting 
the aggregate value computed by the adding machine 428, performing calculation processing by 
a Viterbi algorithm so that this aggregate value may become the minimum, and determining a 
survival path. 

[0034]Thus, it becomes possible to derive a data signal from the data frame which multiple- 
value-ized the data signal and the PN signal. Derivation of the data signal by the maximum 
likelihood sequence estimation type equalizer 429 can be made more nearly probable by carrying 
out weighting corresponding to a receiving level to the square value computed with the square 
value calculation machines 327 and 427. 

[0035]In the above, one embodiment of this invention was described over Drawings. However, 
this invention is not limited to the matter shown in said embodiment, but it is clear for the 
change, improvement, etc. to be possible based on the description of Claims. For example, in the 
above-mentioned embodiment, although the impulse response presumption machine was 
constituted using the matched filter, it may be the means which applied other algorithms, such as 
an RLS algorithm and an LMS algorithm. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] In this invention, it is a figure showing the composition of the data frame sent and 
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received between a signal transmission apparatus and a signal receiving set. 
[Drawing 2]It is a block diagram showing an example of the composition of the signal 
transmission apparatus which transmits a data frame to the signal receiving set of this invention. 
[Dra wing 3] It is a block diagram showing an example of the composition of the signal receiving 
set concerning this invention. 

[Drawing 4] It is a block diagram showing the modification of the composition of the signal 
receiving set concerning this invention. 

[Drawing 5] It is a block diagram showing the example of composition of the conventional signal 
receiving set. 

| Drawing 6] It is a figure showing the composition of the conventional data frame. 
[Description of Notations] 
200 Signal receiving set 
202 Antenna 

204 Reference frequency generator 
206 Multiplier 
208 LPF 

210 PN generator 

212 Impulse response presumption machine 
214 Delay device 

216 Data signal replica generation machine 
218 Subtracter 
220 Matched filter 

222 Input-signal replica generation machine 
224 Subtracter 

226 Square value calculation machine 

228 Maximum likelihood sequence estimation type equalizer 
[Translation done.] 
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